A variety of nucleolytic enzymesexist in a single cell and function by their ownmodeof action. In E. coli, for example, many RNases have been shown to be engaged in a variety of cleavage and trimming reactions with RNA.1*Elucidation of the nucleolytic systems in a cell is also important from the viewpoint of genetic engineering.
Ribonuclease (RNase) activity was measuredwith a standard reaction mixture containing 5.0-10.0 (A260nm) units of yeast RNA(Kohjin Co., Ltd.), 40mM GTA buffer,* pH 6.5, and the enzyme in a total volume of250jA. The reaction was done for 60min at 37°C, and stopped by adding an equal volume of 12% perchloric acid solution containing 20mMlanthanum nitrate.3) The mixture was then chilled in an ice bath for 15min, and centrifuged at 6000rpm (Tomy Seiko MC-15A) for 2min. Absorbance at 260nm of supernatant was then measured with a spectrophotometer (Hitachi U-1100). One unit of the enzyme was denned as the amount which increases absorbance at 260 nm by 1.0 under the condition described above. Deoxyribonuclease (DNase) activity was measured essentially in the same way as that of RNaseexcept that 2.5 (A260nm) units of heat-denatured calf thymus DNA (Sigma Chemicals Co.) was used as substrate. The enzymesource used was the cap part of fresh fruit bodies of F. velutipes obtained from a mushroomfarmer. All purification procedures were done at around 4°C. The caps (wet weight 230 g) were homogenized with a dispersing mixer (MRK Co., Ltd.) in 1000 ml of20 mM Tris-HCl buffer, pH 7.5, 4°C, containing 0.1 mMphenylmethylsulfonyl fluoride and 0.1 him dithiothreitol (buffer A). The homogenate was centrifuged at 9000xg for 30min. The supernatant was fractionated with ammoniumsulfate. The protein fraction precipitating between 45% and 100% ammonium sulfate saturation was collected by centrifugation at 9000 x g for 30 min, dissolved in a minimum volume of buffer A, and dialyzed against the same buffer. The dialysate was then put on a DEAE-Toyopearl 650M column (2.2 x 26cm) equilibrated with buffer A. After the column had been washed with buffer A containing 0.15 m NaCl, proteins were eluted with a linear concentration gradient of NaCl (0.15-0.4m) in buffer A. RNase and DNase activities weremeasured.Protein wasestimatedby measuring absorbancy at 280 nm. Active fractions eluted at around 0.2m NaCl were combined, concentrated, and put on a Sephacryl S-200 column (1.6 x 80 cm) equilibrated with buffer A containing 0.2m NaCl. Elution was done with the samebuffer.Most of the phosphomonoesterase activity was removedat this step. Active fractions were combined and put on an APUP-agarose** (Miles Scientific Co.) column40 (1.0 x 2.7 cm) equilibrated with buffer A and eluted with the same buffer. Fractions having RNase activity were eluted slightly after the major peak of protein. Active fractions were combined and rechromatographed on the same APUP-agarosecolumn. The enzymefractions eluted after the major peak of protein were combined, put on the same column, and eluted with the same buffer. Small amounts of protein were eluted before the active fraction. The nuclease was thus purified 86-fold over the enzymesolution of the first DEAE-Toyopearl column chromatography with 16.8% yield when estimated with RNase activity.
The total activity was 44.8 units. The specific activity (RNase) was 800 units/mg protein when absorbance of 1.0 at 280nm was assumed to be 1.0mg protein.
The activities of RNaseand DNasewere shown to exist in the same protein band with polyacrylamide slab gel electrophoresis (Fig. 1) . The nuclease was not accompanied by nucleotidase activity in contrast to the alkaline nuclease of F. velutipes.2) The molecular weight was estimated to be 91,000 by gel filtration on a Sephacryl S-200 column calibrated with cytochrome c (mol. wt., 12,500), trypsinogen (24,000), hen egg albumin (45,000), bovine serum albumin (66,000), and aldolase (158,000). Whensynthetic homopolynucleotides were used, polyuridylic acid (poly(U)) was the best substrate among the polynucleotides at pH 6.5. The activity toward poly(U) was about 3 times as much as that toward RNA (Fig. 2a) . As shown also in Fig. 2a , the reaction rate decreased to the level of RNAdegradation under the coexistence of poly(U) and RNA.The reaction rate slowed downafter adding RNAin the course of poly(U) degradation as in The mode of action of this enzyme will be reported elsewhere.
